
Chapter    1 	 Executive Summary	 50

Chapter    2 	 National Circumstances	 57

Chapter    3 	 Greenhouse Gas Inventory	 73

Chapter    4 	 Policies and Measures	 96

Chapter    5 	 Projected Greenhouse Gas Emissions	 134

Chapter    6 	 Vulnerability, Assessment, Climate Change  
		  Impacts and Adaptation Measures	 151

Chapter    7	 Financial Resources and  
		  Transfer of Technology	 173

Chapter    8 	 Research and Systematic Observations	 195

Chapter    9 	 Education, Training, and Outreach	 228

Appendices				  
			   274

Sixth National Communication  
of the United States of America



 

Acronyms and Abbreviations	 37
1	 Executive Summary	 50
	 NATIONAL CIRCUMSTANCES	 50

	 GREENHOUSE GAS INVENTORY	 51

	 POLICIES AND MEASURES 	 52

	 PROJECTED GREENHOUSE GAS EMISSIONS	 52 

	 VULNERABILITY, ASSESSMENT, CLIMATE CHANGE IMPACTS, AND ADAPTATION	 53 

	 FINANCIAL RESOURCES AND TRANSFER OF TECHNOLOGY 	 54

	 RESEARCH AND SYSTEMATIC OBSERVATION 	 55

	 EDUCATION, TRAINING, AND OUTREACH	 56

 

2 	 National Circumstances	 57
	 KEY DEVELOPMENTS	 57

		  Challenging Economic Environment	 57

		  Economic Policies	 57

		  Energy Mix	 57

		  Transportation Patterns	 58

		  Legal Framework for Acting on Climate Change	 58

		  Extreme Weather Events	 58

		  Evolving Public Attitudes Toward Climate Change	 58

		  GOVERNMENT STRUCTURE	 58

		  Executive Branch	 58

		  Legislative Branch	 59
		  Judicial Branch	 59

		  Governance of Energy and Climate Change Policy	 59

	 POPULATION PROFILE	 60

	 GEOGRAPHIC PROFILE	 60

Table of Contents



	 Table of Contents	 33 

	 CLIMATE PROFILE	 60

	 ECONOMIC PROFILE	 61

	 ENERGY RESERVES AND PRODUCTION	 61

		  Fossil Fuels	 62

		  Nuclear Energy	 64

		  Renewable Energy	 64

		  Electricity	 65

		  Federal Energy Subsidies	 65

	 ENERGY CONSUMPTION	 65

		  Residential Sector	 66

		  Commercial Sector	 67

		  Industrial Sector	 68

	 TRANSPORTATION	 68

		  Highway Vehicles	 68

		  Air Carriers	 69

		  Freight	 69

	 INDUSTRY	 70

	 WASTE	 70

	 BUILDING STOCK AND URBAN STRUCTURE	 70

		  Residential Buildings	 70

		  Commercial Buildings	 71

	 AGRICULTURE AND GRAZING	 71

	 FORESTS	 72

3	 Greenhouse Gas Inventory	 73
	 BACKGROUND INFORMATION	 73

	 RECENT TRENDS IN U.S. GREENHOUSE GAS EMISSIONS AND SINKS 	 74

		  Carbon Dioxide Emissions	 78

		  Methane Emissions	 83

		  Nitrous Oxide Emissions	 84

		  HFC, PFC, and SF6 Emissions	 85

	 OVERVIEW OF SECTOR EMISSIONS AND TRENDS	 86

		  Energy 	 87

		  Industrial Processes	 88

		  Solvent and Other Product Use	 88

		  Agriculture	 88

		  Land Use, Land-Use Change, and Forestry 	 88

		  Waste	 89

	 EMISSIONS BY ECONOMIC SECTOR	 90

	 INDIRECT GREENHOUSE GAS EMISSIONS 	 94



	 34	 U.S. Climate Action Report 2014 

4	 Policies and Measures	 96
	 INTRODUCTION 	 96

	 FEDERAL POLICIES AND MEASURES	 97

		  Transportation Sector	 98

		  Energy Sector: Supply	 102

		  Energy Sector: Residential, Commercial, and Industrial End Use	 105

		  Industrial Processes (Non-CO2) Sector	 109

		  Agricultural Sector	 111

		  Forestry Sector	 112

		  Waste and Waste Management Sector	 113

		  Federal Government Leading by Example	 113

		  Cross-cutting Policies and Measures	 115

		  Measuring Progress 	 118

	 NONFEDERAL POLICIES AND MEASURES  	 127

		  State Policies and Measures	 127

		  Local Policies and Measures	 130

5	 Projected Greenhouse Gas Emissions	 134
	 U.S. GREENHOUSE GAS EMISSION PROJECTIONS	 134

	 TRENDS IN TOTAL GREENHOUSE GAS EMISSIONS	 135

	 EMISSION PROJECTIONS BY GAS 	 136

		  Carbon Dioxide Emissions	 136

		  Methane Emissions	 136

		  Nitrous Oxide Emissions	 137

		  Hydrofluorocarbon, Perfluorocarbon, and Sulfur Hexafluoride Emissions	 138

		  Emissions Projections by Sector	 138

		  Energy	 138

		  Industrial Processes	 141

		  Agriculture	 142

		  Waste	 142

		  Land Use, Land-Use Change, and Forestry	 142

	 TOTAL EFFECT OF POLICIES AND MEASURES	 145

		  Changes in Gross Emission Projections between the 2010 and 2014 Climate Action Reports	 145

		  Top-Down Estimate of the Effects of New Policies and Measures	 145

	 ADJUSTMENTS	 148

		  Bunker Fuels	 148

		  Legislation and Regulations Included in the Current Projections	 149

		  Description of NEMS and Methodology	 149

		  Technology Development 	 149

		  Energy Prices 	 149

		  Economic Growth 	 150

		  Weather and Climate	 150



	 Table of Contents	 35 

6	 Vulnerability, Assessment, Climate Change Impacts, and Adaptation Measures	 151
	 OBSERVATIONS	 152

	 VULNERABILITIES AND IMPACTS	 152

		  Regional Considerations	 153

		  Sectoral Considerations	 154

		  Cross-Sectoral Considerations (Linked Systems)	 156

	 RESEARCH & ASSESSMENTS	 158

		  Sustained Assessment Process 	 159

		  Indicators	 159

		  Scenarios and Regional Climate Information 	 160

		  Transparency and Review	 160

		  Engagement and Communications	 160

	 SAMPLE U.S. ADAPTATION ACTIONS	 160

		  Federal Government Adaptation Actions	 161

		  Regional, State, Local, and Tribal Adaptation Initiatives 	 168

		  International Adaptation Activities	 168

		  U.S. Department of State	 171

	 BUILDING ON PROGRESS	 172

7	 Financial Resources and Transfer of Technology	 173
	 CHANNELS AND INSTRUMENTS 	 174

		  Congressionally Appropriated Assistance	 174

		  Development Finance and Export Credit	 175

	 CLIMATE FINANCE BY THEMATIC PILLAR	 176

		  Adaptation—Promoting Climate Resilience 	 176

		  Mitigation—Accelerating Growth and Supporting Transitions to Low-Carbon Economies	 176

		  Forging International Partnerships	 179

	 BREADTH OF SUPPORT AND PRIORITY REGIONS	 181

		  New and Additional Climate Finance	 182

		  Mobilizing Private Climate Finance	 182

		  Technology Development and Transfer 	 183

8	 Research and Systematic Observations	 195
	 OVERVIEW	 195

		  Research on Global Change	 196

		  Observing Systems	 196

		  Energy Research and Technology	 197

	 RESEARCH ON GLOBAL CHANGE	 197

		  A New 10-Year Strategic Plan for USGCRP	 198

		  Advancing Global Change Science	 199

		  USGCRP International Research Programs and Partnerships	 203



	 36	 U.S. Climate Action Report 2014 

	 SYSTEMATIC OBSERVATIONS	 204

		  Documentation of U.S. Climate Observations	 205

		  Nonsatellite Atmospheric Observations	 206

		  Nonsatellite Ocean Observation	 207

		  Nonsatellite Terrestrial and Cryospheric Observations	 209

		  Space-Based Observations	 212

		  Data Management and Information Systems	 216

	 TECHNOLOGY FOR GLOBAL CHANGE	 219
		  Alternative Fuels	 220

		  U.S. Electricity Supply	 221

		  U.S. Energy End Use	 223

		  Basic Science	 225

		  Multilateral Research and Collaboration	 226

9	 Education, Training, and Outreach	 228
	 UPDATES SINCE THE 2010 U.S. CLIMATE ACTION REPORT	 229

		  Federal Program Coordination	 229

		  Sample Partnerships in Climate Change Education	 230

		  National Efforts to Engage Americans on Climate Change	 231

	 FEDERAL AGENCY EDUCATION, TRAINING, AND OUTREACH PROGRAM OVERVIEWS	 234

		  U.S. Global Change Research Program	 235

		  U.S. Department of Commerce	 235

		  U.S. Department of Energy	 236

		  U.S. Department of Health and Human Services	 237

		  U.S. Department of the Interior	 237

		  U.S. Department of Transportation	 239

		  National Aeronautics and Space Administration	 240

		  National Science Foundation	 240

		  Smithsonian Institution	 240

		  U.S. Agency for International Development	 241

		  U.S. Department of Agriculture	 241

		  U.S. Environmental Protection Agency 	 242

Appendix A: Emission Trends	 274
Appendix B: Bibliography	 287



Acronyms & Abbreviations

3D		  three-dimensional 

AAAS 		  American Association for the Advancement of Science

AASHE 		  Association for the Advancement of Sustainability in Higher Education 

AB		  Assembly Bill

ac		  acre

ACCRI		  Aviation Climate Change Research Initiative 

ACEF		  Africa Clean Energy Finance 

ACRF		  Atmospheric Radiation Measurement Climate Research Facility 

ACUPCC 	 American College & University Presidents’ Climate Commitment

AEO2013	 Annual Energy Outlook 2013

AERONET	 AErosol RObotic NETwork

AFVs		  alternative fuel vehicles

AGAGE		  Advanced Global Atmospheric Gases Experiment 

AIP		  Africa Infrastructure Program 

AIRS 		  Atmospheric InfraRed Sounder 

AISL 		  Advancing Informal STEM Learning

AISS 		  Antarctic Integrated System Science

AMF 		  Atmospheric Radiation Measurement Mobile Facility 

AMO 		  Advanced Manufacturing Office 

AMS		  American Meteorological Society 

ANL 		  Argonne National Laboratory 

AON		  Arctic Observing Network 

AR5 		  IPCC Fifth Assessment Report 

ARB		  Air Resources Board 

ARCSS		  Arctic System Science Program 

ARM		  Atmospheric Radiation Measurement

ARPA-E		  Advanced Research Projects Agency–Energy

ARRA		  American Recovery and Reinvestment Act of 2009



	 38	 U.S. Climate Action Report 2014 

ARS		  Agricultural Research Service

ASR		  Atmospheric Systems Research Program

ASSP		  Arctic Social Sciences Program 

ATE 		  Advanced Technical Education Program

A-Train 		 afternoon train

ATVM		  Advanced Technology Vehicles Manufacturing Loan Program

AZA		  Association of Zoos and Aquariums

BAP		  Biorefinery Assistance Program

BCF		  billion cubic feet

BEA		  Bureau of Economic Analysis

BECP		  Building Energy Codes Program 

BER 		  Office of Biological and Environmental Research 

BIA		  Bureau of Indian Affairs 

BLM		  Bureau of Land Management 

BMT		  billion metric tons

BOEM 		  Bureau of Ocean Energy Management 

BOR		  Bureau of Reclamation

bpd		  barrels per day 

BRACE		  Building Resilience Against Climate Effects 

BRC 		  Bioenergy Research Center 

BTO 		  Building Technologies Office 

BTS		  Bureau of Transportation Statistics

Btu		  British thermal unit

C		  carbon

°C		  degree Centigrade

C2ES 		  Center for Climate and Energy Solutions

C2F6		  hexafluoroethane

C4F10		  perfluorobutane

C6F14		  perfluorohexane

CAA		  Clean Air Act 

CAAFI		  Commercial Aviation Alternative Fuels Initiative 

CAFE		  Corporate Average Fuel Economy

CAFEC 		  Central Africa Forest Ecosystems Conservation Project 

CALIPSO	 Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation

CAP		  2013 Climate Action Plan

CAR		  U.S. Climate Action Report

CARPE 		  Central Africa Regional Program for the Environment 

CBECS 		  Commercial Buildings Energy Consumption Survey 

C-CAP		  Coastal Community Adaptation Program 



	 Acronyms & Abbreviations	 39 

CCEP 		  Climate Change Education Partnership 

CCRI		  Climate Change Research Initiative

CCS 		  carbon capture and storage 

CDC		  Centers for Disease Control and Prevention 

CEAC		  Clean Energy Assistance Center

CEM 		  Clean Energy Ministerial 

CENR		  Committee on Environment and Natural Resources

CEOS 		  Committee on Earth Observation Satellites 

CEQ 		  Council on Environmental Quality

CERC 		  U.S.–China Clean Energy Research Center 

CERES 		  Clouds and the Earth’s Radiant Energy System 

CESC 		  Clean Energy Solutions Center 

CESN 		  Climate Effects Science Network 

CfA 		  Center for Astrophysics  

CFP 		  Climate Friendly Parks  

CH4		  methane

CHP 		  combined heat and power

CHPP 		  Combined Heat and Power Partnership 

CI		  Conservation International

CIFs 		  Climate Investment Funds 

CLD		  Climate and Large-scale Dynamics

CLEAN		  Climate Literacy and Energy Awareness Network 

CLIP		  Climate Leadership In Parks

CLiZEN		  Climate Literacy Zoo Education Network 

CMIP5		  Phase 5 of the Coupled Model Intercomparison Project 

CMM		  coal mine methane 

CMOP		  Coalbed Methane Outreach Program 

CNH 		  Dynamics of Coupled and Natural Human Systems

CNRS		  Centre Nationale de Recherche Scientifique 

CO		  carbon monoxide

CO2		  carbon dioxide

CO2e		  carbon dioxide equivalents

COEA 		  President’s Council of Economic Advisors

COMcheck	 commercial compliance software

COOP 		  Cooperative Observer Program 

COP		  Conference of the Parties	

COSMIC 	 Constellation Observing System for Meteorology, Ionosphere, and Climate 

CPRAL 		  Coastal Protection and Restoration Authority of Louisiana

CRE		  Climate Ready Estuaries program



	 40	 U.S. Climate Action Report 2014 

CrIS		  Cross-track Infrared Sounder 

CRN 		  Climate Reference Network

CRP		  Conservation Reserve Program

CRSCI		  Climate-Ready States and Cities Initiative

CSC 		  climate science center  

CSLF		  Carbon Sequestration Leadership Forum 

CSP		  Climate Services Partnership 

CSP		  Conservation Stewardship Program 

CSREES 		 Cooperative State Research, Education, and Extension Service 

CTA		  Conservation Technical Assistance Program  

CTF		  Clean Technology Fund  

CTI		  Climate Technology Initiative

CTIC		  Conservation Technology Information Center

cu ft		  cubic feet

DAAC 		  Distributed Active Archive Center 

DERA 		  Diesel Emissions Reduction Act 

DHS		  U.S. Department of Homeland Security

DLR 		  Deutsches Zentrum für Luft- und Raumfahrt

DMSP 		  Defense Meteorological Satellites Program 

DOC		  U.S. Department of Commerce

DoD		  U.S. Department of Defense

DOE		  U.S. Department of Energy

DOI		  U.S. Department of the Interior

DOS		  U.S. Department of State

DOT		  U.S. Department of Transportation

DR		  Discovery Research

DRMS		  Decision, Risk, and Management Sciences

EaSM 		  Earth system model 

ECHO 		  EOS ClearingHOuse 

EC-LEDS 	 Enhancing Capacity for Low-Emission Development Strategies 

ECO-Asia 	 Environmental Cooperation–Asia 

ECV 		  essential climate variable

EERE		  Office of Energy Efficiency and Renewable Energy

EERPAT 	 Energy and Emissions Reduction Policy Analysis Tool 

EERS 		  efficiency resource standard 

EESE 		  Ethics Education in Science and Engineering 

EFRC 		  Energy Frontier Research Center 

EESI		  Environmental and Energy Study Institute

EIA		  U.S. Energy Information Administration



	 Acronyms & Abbreviations	 41 

EISA 		  Energy Independence and Security Act of 2007

ELTI 		  Environmental Leadership Training Initiative

EMAPS 		  Environmental Monitoring and Policy Support Project 

EMS 		  environmental management systems 

E.O.		  executive order 

EO-1		  Earth Observing-1

EOP		  Executive Office of the President 

EOR	  	 enhanced oil recovery 

EOS		  Earth Observing System 

EOSDIS 		 Earth Observing System Data and Information System 

EPA		  U.S. Environmental Protection Agency

EPAct		  Energy Policy Act of 2005

EQIP		  Environmental Quality Incentives Program

ESIP 		  Federation of Earth Science Information Partners 

ESM		  Earth system model 

ESRL		  Earth System Research Laboratory

ESSEA		  Earth System Science Education Alliance

ETE		  Evolution of Terrestrial Ecosystems Program

EUGENE 	 Ecological Understanding as a Guideline for Evaluation of Nonformal Education 

EUMETSAT 	 European Organization for the Exploitation of Meteorological Satellites 

EUPP		  Energy Utility Partnership Program 

Ex-Im		  Export-Import Bank of the United States

°F		  degree Fahrenheit

FAA		  Federal Aviation Administration

FAO		  Food and Agriculture Organization of the United Nations 

FCPF 		  Forest Carbon Partnership Facility 

FEMA 		  Federal Emergency Management Agency 

FEMP 		  Federal Energy Management Program 

FESD		  Frontiers in Earth System Dynamics 

FEWS NET	 Famine Early Warning Systems Network

FGHG 		  fluorinated greenhouse gas 

FHA 		  Federal Housing Administration

FHWA 		  Federal Highway Administration

FIP		  Forest Investment Program 

FLIGHT 		 Facility Level Information on Greenhouse gases Tool 

FSA 		  Farm Service Agency 

FSF 		  fast start finance 

ft2		  square feet

ft3		  cubic feet



	 42	 U.S. Climate Action Report 2014 

FTA 		  Federal Transit Administration 
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USAID		  U.S. Agency for International Development

USCRN 		  U.S. Climate Reference Network 

USDA		  U.S. Department of Agriculture

USFS		  U.S. Forest Service

USGCRP		 U.S. Global Change Research Program 

USGEO 		  U.S. Group on Earth Observations 

USGS		  U.S. Geological Survey

VALE 		  Voluntary Airport Low Emission Program 

VCOP 		  Voluntary Code of Practice for the Reduction of Emissions of HFC & PFC Fire Protection Agents 

VMT		  vehicle miles traveled 

VOC 		  volatile organic compound 

VOSClim 	 Voluntary Observing Ship Climate Program 

VOCTEC	 Vocational Training and Education for Climate Energy 

VTO		  Vehicle Technologies Office

WAP 		  Weatherization Assistance Program 

WCRP 		  World Climate Research Programme 

WMO 		  World Meteorological Organization

WRI		  World Resources Institute

WSC		  Water Sustainability and Climate




